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FINANCIAL ECONOMICS | RESEARCH ARTICLE
Working capital management and firm’s 
profitability: Evidence from Czech certified firms 
from the EFQM excellence model
Muhammad Yousaf1*, Petr Bris1 and Ismat Haider1
Abstract:  Working capital management (WCM) is one of the most important 
decisions for all firms. The main components of WCM are days sales outstanding 
(DSO), days inventory outstanding (DIO), days payable outstanding (DPO), and cash 
conversion cycle (CCC). Using a sample of 332 Czech firms, including 20 certified 
firms from the EFQM (European Foundation for Quality Management) Model, the 
current study explored the effects of the main components of WCM on firms’ 
profitability. We used two different regression models to test the hypothesis, i.e. 
pooled regression and maximum likelihood estimation (MLE). The findings of the 
research revealed all the components of WCM have a negative impact on firm 
profitability. On the other hand, the interaction terms of the EFQM certified firms 
with the components of WCM showed a positive impact on firms’ profitability which 
means that there is a positive relationship between the components of WCM of the 
certified firms and profitability. However, it is examined that the quality certificate/ 
award from EFQM Excellence Model decreases the firm’s profitability. The outcomes 
of the current research will be beneficial to academics, managers, leaders, and 
directors of the firms to improve their firm’s profitability.
Subjects: Economics; Economic Forecasting; Corporate Finance  
Keywords: working capital; firm profitability; CCC; EFQM; Czech firms
1. Introduction
EFQM (European Foundation for Quality Management) was established in October 1989 in Belgium. 
The Model had been known as EQA (European Quality Award) in the past. According to Hides et al. 
(2004), the first EQA was held in 1992. The Model itself was updated and modified in 1999, 2003, 
2010, 2013, and 2020. However, the Model is well-known and famous not only in European 
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organizations but also in global organizations. Westlund (2001) exposed that the Model had 
become the most popular Model among European firms to implement total quality management. 
Giménez Espín et al. (2020) claimed that the Model could be used to improve a holistic overview of 
any organization and the Model helped managers, organizers, and directors to recognize the main 
aspects to improv for attaining excellence.
The earlier studies exposed that award-winning firms perform better than their competitors’ 
firms (Augustyn et al., 2019; Boulter et al., 2013; Subedi & Maheshwari, 2007; Yousaf & Bris, 2020; 
Zhang & Xia, 2013). Figure 1 and Figure 2 illustrated the detail for category-wise and sector-wise of 
the EFQM certified Czech firms. According to Figure 1, only one Czech-based firm was a Finalist for 
the EFQM Global Award. Nevertheless, there are around 95 Czech organizations that have obtained 
a quality certificate (some firms have obtained a different certificate at a different time, so 
altogether the number of firms is 112) from the EFQM (Figure 1 and Figure 2). The EFQM 
Excellence Model is quite famous globally, but the Czech firms are not implementing this Model. 
Nenadál et al. (2018) have mentioned the fact that the Czech organizations don’t participate in the 
quality awards like EFQM, as a result, the organizations don’t receive the awards. However, the 
current study has selected a sample of 332 Czech firms, including 20 certified firms from the EFQM. 
To the best of our knowledge, not much is known about the WCM practices among Czech firms. 
Therefore, the current research is going to fulfill this gap. The main aim of this study is to explore 
the relationship between WCM and firm profitability of the Czech firms, including the certified 
Czech firms from the EFQM.
Earlier research on WCM has been extensively examined the impacts on firm profitability at 
empirical levels (Högerle et al., 2020; Sharma et al. 2020; Singh & Kumar, 2017). WCM has gained 
importance in recent years, as academicians, managers, and policymakers have known the 
relevance of efficient WCM in the survival of a firm, specifically after the global financial crises 
(Prasad et al., 2018). Therefore, in the last two decades, the empirical literature analysing the 
relationship between firm profitability and WCM has become exceedingly popular among aca-
demics. Fernández-López et al. (2020) claimed that about 13 of the 20 most important studies on 
the subject were published after 2010. This is the fact that inefficient management of working 
capital (WC) is the main factor for the bankruptcy of small and medium-sized (SMEs) firms 
compared to large firms. WCM includes the manager’s skills, time, and attention in handling short- 
term investments as one of the main objectives of WCM is to rise the shareholders’ value, profit-
ability, and liquidity of the firms.
Figure 1. EFQM Certified Czech 
Organizations by Award 
Category (Source: EFQM.org).
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The current study explores the empirical relationship between WCM and firm profitability of 
Czech firms. The objectives of the research are as follows:
(1) to analyze the effect of WCM components on the firm profitability of Czech firms.
(2) to explore the impacts of the quality certificate from the EFQM Excellence Model on firm 
profitability.
(3) to examine the effect of WCM components of the certified firms from the EFQM Excellence 
Model on firm profitability.
To study the relationship between components of WCM (DSO, DIO, DPO, and CCC) and firm 
profitability, we took a sample of 332 Czech firms from three sectors: automobile, construction, 
and manufacturing. These sectors play an essential role in the Czech economy. In 2019, the share 
of the industry was 31.43%, and the share of the manufacturing sector was approximately 22.38% 
in GDP (gross domestic product) of the Czech economy (World Bank statistics). We began pooled 
regression and MLE (maximum likelihood estimation) techniques for empirical analysis.
The remaining part of the paper progresses as follows. Section 2 presents a literature review and 
research hypothesis about the components of the WCM and certified firms. Section 3 discusses the 
research methodology. The results of this empirical research described in Section 4, which includes 
descriptive statistics, the correlation between variables, and the estimation of variables. The final 
Section discusses the conclusions and implications.
2. Literature review and hypothesis development
Prasad et al. (2018) examined profitability as a proxy to measure the performance of a firm, which 
estimates the efficiency that transforms equipment, plant, and net current assets into profits. In 
previous literature, many proxies have been considered for the profitability of firms including 
return on asset (ROA), return on capital employed (ROCE), return on equity (ROE), and net operat-
ing income (NOI). There are a number of previous studies that described the impact of WCM on 
firm profitability by employing ROA as a proxy of profitability (Fernández-López et al., 2020; Olaoye 
& Okunade, 2020; Pham et al., 2020). There are a few studies that preferred ROCE as a proxy to 
measure the profitability of a firm such as Edi et al. (2010); Sharma et al. (2020); Högerle et al. 
(2020). ROE is also used to measure profitability (Rezaei & Pourali, 2015; Wang, 2002). Many 
Figure 2. EFQM Certified Czech 
Organizations by Sector-wise 
(Source: EFQM.org).
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scholars addressed more than one proxies for the same purpose Kayani et al. (2020); Prasad et al. 
(2018); Afza and Nazir (2008). However, we employed ROA to investigate the relationship between 
WCM and firm profitability in the current research.
WCM can be characterized into four main components: days sales outstanding (DSO), days 
inventory outstanding (DIO), days payable outstanding (DPO), and cash conversion cycle (CCC). 
CCC is used by many scholars to investigate the relationship between working capital (WC) and 
firm profitability such as Olaoye and Okunade (2020); Prasad et al. (2018); Banos-Caballero et al. 
(2012), etc. However, various researchers used all the components of WCM to investigate the 
relationship between WCM and firm profitability. (Fernández-López et al., 2020; Högerle et al., 
2020; Kayani et al., 2020; Pham et al., 2020; Tahir et al., 2016). The researchers have investigated 
the mixed results about the influence of WC on firm profitability. Sharma et al., (2020); Altaf and 
Shah (2018); Gill et al. (2010) reported a positive relationship between WC and firm profitability. 
Conversely, Fernández-López et al. (2020); Kayani et al. (2020); Akgun and Karatas (2020) explored 
a negative effect of WC on firm profitability.
In the following, the previous literature that has recently studied the impact of elements of WCM 
on firms’ profitability is synthesized in a review to suggest the research hypotheses.
2.1. Days Sales Outstanding (DSO) and the firm’s profitability
DSO is frequently determined on an annual, quarterly, or on monthly basis; it is a measure of 
the average number of days that takes a firm to collect payment after a sale has been made. 
It is important for a firm to collect its outstanding account receivables as fast as possible. 
According to Raheman and Nasr (2007), firms with longer periods of account receivables face 
higher opportunity costs which impact on declining their profitability. There are mixed findings 
of the impacts of DSO on the firm’s profitability. For example, Enow and Brijlal (2014); Ademola 
(2014) investigated a positive relationship between DSO and the firm’s profitability. On the 
other hand, most of the studies find out the negative impact of DSO on a firm’s profitability like 
Javid and Dalian (2014), Mathuva (2012), Rezaei and Pourali (2015), and Fernández-López et al. 
(2020). Because of the mixed results of the previous studies, we set up the hypothesis about 
DSO and firm profitability as follows.
H1A: There is a significant relationship between DSO and firm profitability.
H1B: There is a significant relationship between the DSO of certified firms from the EFQM and firm 
profitability.
2.2. Days Inventory Outstanding (DIO) and firm’s profitability
DIO specifies the average time in days that a firm takes to turn its inventory, including goods that 
are a work in progress, into sales. A smaller number of DIO is preferred because it shows a shorter 
duration to clear off the inventory. A higher number of DIO involves considerable costs such as 
warehouse cost, opportunity cost, and insurance cost, etc., and these costs might decrease the 
firm’s profitability. Musau (2015), Fernández-López et al. (2020), Serrasqueiro (2014), and 
Jayarathne (2014) investigated a negative relationship between the DIO and firm’s profitability. 
On the contrary, Pham et al. (2020), Kusuma and Bachtiar (2018), and Tahir et al. (2016) found 
a positive relationship between the variables. On the basis of previous studies, we propose the 
following hypothesis about the DIO:
H2A: There is a significant relationship between DIO and firm profitability.
H2B: There is a significant relationship between the DIO of certified firms from the EFQM and firm 
profitability.
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2.3. Days Payable Outstanding (DPO) and firm’s profitability
Days payable outstanding (DPO) is a financial ratio that is frequently determined on an annual, 
quarterly, or monthly basis. DPO specifies the average time in days that a firm takes to pay its 
invoices and bills to its trade creditors. A firm with a high value of DPO can delay making payments 
and use the existing cash for short-term investments such as manufacturing more goods, mana-
ging operations, or earning interest instead of paying its invoices upfront. In this way, the firms rise 
their WC and free cash flow. Kayani et al. (2020), Pham et al. (2020), Musau (2015), and Mathuva 
(2012) found a positive impact of DPO on firms’ profitability. On the other hand, Moussa (2018), 
Javid and Dalian (2014), and Serrasqueiro (2014) found a negative impact of DPO on firm profit-
ability. Due to mixed findings of previous literature, we propose the hypothesis as follows.
H3A: There is a significant impact of DPO on firm profitability.
H3B: There is a significant relationship between the DPO of certified firms from the EFQM and firm 
profitability.
2.4. Cash Conversion Cycle (CCC) and firms’ profitability
CCC expresses the time in days, and it converts the firm’s investments in inventory and other resources 
into cash flows from its sale. It means that CCC represents how fast a firm can convert its invested cash 
from investment to returns. The lower value of the CCC is better. According to Prasad et al. (2018) and 
Vural et al. (2012), CCC is the most popular component and widely used to measure the WC. In the current 
study, CCC has obtained by subtracting the DPO from the sum of DIO and DSO, i.e. CCC = DSO + DIO—DPO.
Baños-Caballero et al. (2014) argued that the value of CCC offers an easy evaluation for further 
financing needs with favour to WC. Most of the previous literature highlighted the negative relationship 
between CCC and firms’ profitability such as Pham et al. (2020), Nguyen et al. (2020), Kayani et al. (2020), 
Dalci et al. (2019), and Ponsian et al. (2014), etc. Conversely, Dhole et al. (2019); Altaf and Shah (2018) 
explored a positive relationship between the variables. Hence, we set up the hypothesis as:
H4A: There is a significant impact of CCC on firm profitability.
H4B: There is a significant impact of CCC of the certified firms from the EFQM on firm profitability.
To sum up all the above discussion, the previous studies reported a mixed relationship between 
components of WCM and firm profitability. The mixed findings encourage us to expose the impact of 
WCM on firm profitability in the context of Czech firms. Moreover, we are interested to explore the effects 
of WCM of certified firms from the EFQM on firm profitability. Hence, we employed dummy and dummy 
interaction terms with all components of WCM to investigate the empirical impacts of WCM on firm 
profitability.
Other than the above components of WCM, several researchers employed control variables to 
reveal the impact of WCM on firm profitability such as Kayani et al. (2020), Fernández-López et al. 
(2020), Högerle et al. (2020), Olaoye and Okunade (2020), and Pham et al. (2020). For instance, 
Kayani et al. (2020) used firm size, sales growth, and current ratio; Fernández-López et al. (2020) 
considered firm size, leverage, sales growth, a dummy variable; Pham et al. (2020) used firm size, 
leverage, current ratio, and sales growth as control variables. Therefore, we also employed 
leverage, tangibility, firm size, and current ratio as control variables in the current study.
3. Methodology
3.1. Source of data
The secondary data for the current research was taken from the Albertina database, which covers the 
time period from 2015 to 2019. Many authors have obtained the data from the Albertina database 
such as Vrbka (2020), Činčalová and Hedija (2020), Náglová and Pechrová (2019), and Chandrapala 
Yousaf et al., Cogent Economics & Finance (2021), 9: 1954318                                                                                                                                        
https://doi.org/10.1080/23322039.2021.1954318                                                                                                                                                       
Page 5 of 16
and Knápková (2013), etc. The sample was taken 332 Czech firms, including 20 certified firms from 
the EFQM, from three sectors. All estimations were performed using STATA 16.0.
3.2. Independent, dependent, and control variables
Return on assets (ROA) is the dependent variable that is used as a proxy to measure the firm’s 
profitability in the current study. Many authors have used ROA as a proxy to measure the firm’s 
profitability such as Pham et al. (2020), Nyeadi et al. (2018), Singh and Kumar (2017), Pais and Gama 
(2015), and Tahir et al. (2016). In the current research, the independent variables are components of 
WC, dummy variables, and dummy interaction terms. Leverage, tangibility, firm size, and current ratio 
are the control variables. The complete detail about the variables is given in Table 1.
3.3. Dummy variable and interaction terms
EFQM is a dummy variable and EFQM*DSO, EFQM*DIO, EFQM*DPO, and EFQM*CCC are different 
interaction terms that used in this study. If a firm is certified from the dummy variable takes value 
1; otherwise, the value of the variable will be zero for non-certified firms. The complete detail 
about the variables, proxies, and their measurements has been explained in Table 1.
3.4. Regression equations
We used four different models to test the hypothesis in the current study. The regression equations 
are given below.
Model 1: ROAᵢ  = α + β₁(DSOᵢ ) + β₂(EFQMᵢ ) + β₃(EFQM*DSOᵢ ) + β₄(Cntlᵢ ) + ƞᵢ + εᵢ
Table 1. Summary of variables (source: authors’ calculation)
Variables Proxy Measurements
Dependent variable
Firm profitability ROA (Return on Asset) Earnings before Interest and Tax 
Total Assets
Independent variable
Days Sales Outstanding DSO (Account Receivable) *365 
Cost of Sales




DPO (Accounts payable) *365 
Cost of sales
Cash conversion cycle CCC DSO + DIO—DPO
Dummy Variable EFQM EFQM = 1, if the firm obtained 
certificate from EFQM, 
Otherwise EFQM = 0
Interaction term 1 EFQM * DSO EFQM * DSO
Interaction term 2 EFQM * DIO EFQM * DIO
Interaction term 3 EFQM * DPO EFQM * DPO
Interaction term 4 EFQM * CCC EFQM * CCC
Control variables
Leverage LEV Total Debt 
Total Assets
Tangibility FATA (Fixed Assets to Total Assets) Fixed Assets 
Total Asset
Size of Firm SF Log (Operating Revenue)
Current Ratio CR Current Asset 
Current Debt
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Model 2: ROAᵢ  = α + β₁(DIOᵢ ) + β₂(EFQMᵢ ) + β₃(EFQM*DIOᵢ ) + β₄(Cntlᵢ ) + ƞᵢ + εᵢ
Model 3: ROAᵢ  = α + β₁(DPOᵢ ) + β₂(EFQMᵢ ) + β₃(EFQM*DPOᵢ ) + β₄(Cntlᵢ ) + ƞᵢ + εᵢ
Model 4: ROAᵢ  = α + β₁(CCCᵢ ) + β₂(EFQMᵢ ) + β₃(EFQM*CCCᵢ ) + β₄(Cntlᵢ ) + ƞᵢ + εᵢ
Where ROA denotes the firm’s profitability, DSO is days sales outstanding, DIO represents days 
inventory outstanding, DPO is days payable outstanding, and CCC symbolises cash conversion cycle, 
Cntl represents the control variables which are leverage, tangibility, size of the firm, and current ratio. 
EFQM is a dummy variable; it takes value 1 for the EFQM certified firm; otherwise, its value is zero. 
EFQM*DSO, EFQM*DIO, EFQM*DPO, and EFQM*CCC are interaction terms, i = 1, 2, 3, . . . ., n (number of 
firms), t = 2015, 2016, 2017, 2018, and 2019. α represents intercepts, β values represent the regression 
coefficients of the independent variables, ƞi and εit are unobserved firm-specific effects and error term 
for firm i at time t, respectively.
To check the stationarity of the variables, we applied the Fisher-type unit root test. Mwangi et al. 
(2014) claimed that the Fisher-type unit root test has more advantages than any other unit root 
test as this test requires the specification of the Dickey-Fuller test to check if the variable has a unit 
root. We found that all the variables are stationary as all the results are significant of the selected 
variables. We estimated the outcomes with the help of the Pooled Regression and Maximum 
Likelihood Estimation (MLE). Hsiao et al. (2002) claimed that MLE appears to be very good in 
almost all cases, in addition, the MLE performs remarkably well as compare to the generalised 
method of moments (GMM) and fixed effect estimation (FEE) when the sample size is small. This 
fact is also confirmed by Binder et al. (2005) that the MLE performs much better even when the 
sample size is small, and the data are generated by non-normal disturbance.
4. Empirical results
In Table 2, the Czech firms’ descriptive statistics are presented in two groups: combined firms and 
certified firms from EFQM. During the study period, the mean, median, and standard deviation of 
ROA for combined firms are 5.05, 4.31, and 9.49, respectively. The mean and standard deviation of 
CCC for the EFQM firms are 236.42 and 184.53, respectively. The values of mean and standard 
deviations of DIO, DSO, and DPO are slightly different from each other in the selected groups. 
According to Simon et al. (2017), to test the normal distribution assumption, Skewness should be 
within the range ±3, and the Kurtosis value should be within range ±10. On the contrary, Malhotra 
and Dash (2016) suggested the range should be ±1 for Skewness and ±3 for Kurtosis. However, 
most values of Skewness and Kurtosis in Table 2 are showing the normal distribution.
Table 3 illustrates the correlation coefficients of the variables of all combine 332 Czech firms 
from three sectors. The four components of WCM, LEV, and FATA have a negative correlation with 
ROA. On the other hand, SF, CR, and EFQM are positively correlated with ROA. CCC is positively 
correlated with DSO and DIO. On the contrary, CCC and DPO are negatively correlated with each 
other. CCC is negatively correlated with LEV, FATA, SF, and EFQM.
The results of the pooled regression are presented in Table 4. The results exposed that most of the 
selected variables are statistically significant, except CR. The outcomes of all the components of WCM 
are statistically significant at a 0.01 level. The coefficient signs of the components showed that there 
is a negative relationship between components of WCM and firm profitability. These statistically 
significant findings supporting H1A, H2A, H3A, and H4A. However, the magnitudes of all components 
of WCM are quite small. LEV and FATA are statistically significant in all four models, and both variables 
have a negative impact on firm profitability. On the other hand, SF is statistically significant at a 0.01 
level and has a positive impact on firm profitability in all four models. The positive coefficients of FS 
exposed that larger Czech firms earn more profits.
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The outcomes of dummy variables (EFQM) are statistically significant, except Model 3, and the 
significant results of the dummy variable revealed a negative impact on firms’ profitability. It means 
that there is a negative impact of having a quality certificate from the EFQM Model on firm profit-
ability. All the interaction terms of the EFQM are statistically significant except EFQM*DPO. The 
coefficient of EFQM*DPO is 0.020 with a p-value of 0.227, which is statistically not significant (not 
supporting H3B). However, the statistically significant findings of EFQM*DSO, EFQM*DIO, and 
EFQM*CCC are supporting H1B, H2B, and H4B. The magnitudes of coefficients of dummy interaction 
terms are also very small. There is a positive impact of the dummy interaction terms on firm profit-
ability. For example, one increase in DSO will increase the profitability of certified firms by 0.027 units 
as compare to non-certified firms, and a total increase in profitability of certified firms will be 0.027– 
0.007 = 0.020 units. Using the same explanation, one unit increase in DIO and CCC of the certified 
firms will rise the firm’s profitability by 0.011 and 0.017 units, respectively.
Table 5 represents the outcomes of MLE and it shows that the components of WCM except CCC are 
statistically significant and showing a negative impact on firms’ profitability. These significant results 
are supporting H1A, H2A, and H3A, however, the p-value (0.841) of CCC is not statistically significant (not 
supporting H4A). Like the pooled regression results, LEV and FATA are also statistically significant and 
exploring a negative impact on ROA in all models. However, LEV is not significant in Model 3 as the 
p-value of LEV is 0.193. SF is statistically significant, and the variable has a positive impact on firm 
profitability. The positive coefficient of FS exposed that the large Czech firms earn more profit.
The p-values of dummy variables (EFQM) are indicating that the dummy variable is not signifi-
cant in all four models. It means that the quality certificate from the EFQM Model doesn’t help to 
improve profitability. Therefore, the profitability of certified firms and non-certified firms are the 
same. The interaction terms of EFQM are only statistically significant in the case of DIO (supporting 
H2B), and it is showing a positive impact of DIO of certified firms on ROA. Hence, we can conclude 
that one unit increase in DIO will rise ROA of certified firms by 0.020 units as compared to control 
firms, in this way total increase in ROA of the certified firms will be 0.020–0.011 = 0.009 units. The 
interactions terms EFQM*DSO, EFQM*DPO, and EFQM*CCC are not statistically significant. Hence, 
the findings do not support H1B, H3B, and H4B.
5. Conclusion
The main aim of this research is to explore the relationship between working capital management 
(WCM) and firm profitability of the Czech firms, including the certified Czech firms from the EFQM 
(European Foundation for Quality Management). We selected a sample of 332 Czech firms, including 
20 certified firms, from three sectors: construction, automobile, and manufacturing. We used two 
different estimations, pooled regression, and maximum likelihood estimation (MLE) to test the 
hypothesis and to conclude the main aim of the study. The overall results of the pooled regression 
showed that all the components of WCM have a negative impact on firm profitability which are partly 
consistent with those of previous studies (Kayani et al., 2020; Kusuma & Bachtiar, 2018; Nguyen et al., 
2020). Leverage and tangibility also have a negative impact on firm profitability. However, firm size 
and firm profitability are positive correlated with each other in all four models. The findings of the 
dummy variable showed a negative relationship between EFQM certified firms and firm profitability. 
Therefore, the results of the dummy variable exposed that the quality certificate from EFQM Model 
decreases the firm’s profitability. The findings of the current research are not consistent with the 
previous literature as the former studies exposed that the firms with quality awards/certificates 
perform better than non-certified firms. Hence, the Czech firms don’t implement EFQM Excellence 
Model. All the interaction terms of the EFQM with the components of WCM have a positive impact on 
firms’ profitability which means that there is a positive relationship between the WCM of the certified 
firms and their profitability. According to MLE findings, most of the components of WCM have 
a negative impact on firm profitability. The results of leverage and tangibility also have a negative 
impact on firm profitability which are consistent with pooled regression. The DIO (days of inventory 
outstanding) of the certified firms has a positive impact on firm profitability.
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Most of the results of components of WCM of the current study are consistent with the findings 
of prior studies such as Rezaei and Pourali (2015), Serrasqueiro (2014), and Fernández-López et al. 
(2020). However, the results of the WCM’s components of the certified Czech firms from the EFQM 
Model are contradictory, and these conflicting findings offer scope for future research. We included 
only one country and a limited time period in the current study. However, further research can be 
conducted to explore the relationship between WCM and firm performance with more time 
periods, different sectors, different quality awards/certificates, and different countries.
The quantitative results of the current study propose not only theoretical but also practical 
implications. Theoretically, this research contributes by extending the literature on quality manage-
ment of the awarded organizations as the findings of the research revealed that having a quality 
certificate from EFQM Model decreases the firm’s profitability. Practically, the outcomes of this 
research will be valuable for policymakers, managers, and directors of the firms as they make policies 
and decisions to improve the financial performance of the firms. Therefore, this study recommends 
firms to give importance to their WCM to improve their profitability and sustainable growth.
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